Sleep disorders are a critical issue for the military, as they impact operational readiness, personnel health, wellbeing and health-care costs. The incidence of insomnia and obstructive sleep apnea (OSA) are increasing in the United States civilian population, and rates in military personnel exceed those of civilians. Using a comprehensive database, rates of medical encounters for insomnia and OSA were investigated and their associations with various demographic factors examined in the total US military population [1,381,406 AE 25,123 
Sleep disorders are a critical issue for the military, as they impact operational readiness, personnel health, wellbeing and health-care costs. The incidence of insomnia and obstructive sleep apnea (OSA) are increasing in the United States civilian population, and rates in military personnel exceed those of civilians. Using a comprehensive database, rates of medical encounters for insomnia and OSA were investigated and their associations with various demographic factors examined in the total US military population [1, 381, 406 AE 25, 123 , mean AE standard deviation (SD) personnel per year] from 2005 to 2014. Encounters for insomnia increased from 16 of 1000 in 2005 to 75 of 1000 in 2014 (372%). Encounters for OSA increased from 44 of 1000 in 2005 to 273 of 1000 in 2014 (517%). Those experiencing the greatest increases in insomnia included women, individuals ≥40 years of age, blacks, senior enlisted personnel and Army personnel compared to other military services. Those experiencing the greatest rates of OSA included men, individuals ≥40 years of age, blacks, senior officers and Army personnel. Rates of insomnia and OSA increased linearly over time (R 2 = 0.95-0.99; P < 0.01) for every subpopulation except those aged <20 years. In response to this epidemic-like increase in sleep disorders, their prevention, identification and aggressive treatment should become a health-care priority of the US military.
IN TROD UCTI ON
Sleep disorders increase mortality, morbidity, performance problems, accidents, injuries and health-care utilization, while decreasing quality of life and social and family adjustment (Institute of Medicine (IOM) Committee on Sleep Medicine and Research, 2006) . Insomnia and obstructive sleep apnea (OSA) are the most common. The prevalence of insomnia or OSA in the general adult population is approximately 10% and is increasing (McNicholas, 2016; Morin et al., 2015) . Data from the National Ambulatory Medical Care (NAMC) Survey indicate that the number of office visits for insomnia increased from 4.9 million in 1999 to 5.5 million in 2002 (a 13% increase) (Ford et al., 2014) . Data from the National Health Interview Survey indicate that self-reports of insomnia or trouble sleeping increased 8.0% from 2002 to 2012 (Ford et al., 2015) . Office visits by civilian adults for sleep apnea increased from 1.1 million in 1999 to 5.8 million in 2010 (a 442% increase) (Ford et al., 2014) .
Sleep-related disorders appear to be even more prevalent in the United States military than in civilians, although systematic comparisons have not been conducted. It appears that 24-54% of recently deployed military suffer from insomnia (Bramoweth and Germain, 2013) , and the crude incidence of insomnia in the military rose from 7.2 to 135.8 cases per 10,000 person-years from 2000 to 2009 (a 1786% increase) (Medical Surveillance Monthly Report, 2010a). The crude incidence rate of OSA increased from 25.6 per 10,000 person-years to 145.3 per 10 000 person-years (a 468% increase) during this same period (Medical Surveillance Monthly Report, 2010b) . These increases exceeded those from civilian samples. A recently published study assessing the prevalence of insomnia in a sample of Army personnel (Taylor et al., 2016) found a rate of 19.9%, which appears to be an accurate estimate of the burden of this disorder in military populations, but higher than the 13% that Morin et al. (2015) found in a civilian sample using the same criteria (i.e. Insomnia Severity Index total score ≥15).
Poor sleep is a particular concern for the military, as it impacts upon operational readiness, future health and wellbeing and health-care costs (Troxel et al., 2015) . Thus, it is important to determine both rates and trends for medical encounters for insomnia and OSA in service members (SM) and identify demographic influences. The present report updates the available data and examines trends and demographic factors associated with insomnia and OSA in the US military from 2005 to 2014.
METHODS
The local Institutional Review Board approved this crosssectional analysis of data from the Defense Medical Epidemiological Database (DMED). The DMED is a comprehensive online system containing in-and out-patient medical encounters of active duty military personnel. The data are provided for a 10-year period, de-identified and can be grouped by sex, age, race, marital status and military service. Codes from the International Classification of Diseases, version 9, clinical modification (ICD-9-CM) were used to identify medical encounters for insomnia or OSA. An encounter for insomnia was considered to have occurred for each instance an SM was seen by a health-care provider and given a diagnostic code of 307.40-0.42, 327.00-0.01, 307.02, 302.09 or 780.50-0.52. Similarly, an encounter for OSA was considered to have occurred if an SM was seen by a healthcare provider and given a diagnostic code of 327. 20-0.27, 327.29, 780.51, 780.53 or 780.57 . The DMED does not provide a mechanism for identifying unique individuals, and thus a single SM could be responsible for multiple encounters.
The number of insomnia and OSA medical encounters was obtained for strata of each demographic variable for 2005-14, and encounter rates were calculated as encounters per 1000 SM per year. Population data were graphed by year, and linear regressions were used to characterize the data (SPSS version 19.0.0; IBM Inc., Armonk, NY, USA). Demographic variable strata served as dependent variables and year as the independent variable. The slope of the regression equation represented change in number of encounters per 1000 SM per year.
RESUL TS
Figure 1 presents overall rates of insomnia and OSA medical encounters during the survey period and Table 1 provides the results of the linear regression analyses. The rate of OSA encounters was greater than insomnia throughout the survey period, and the rate of the OSA increase was approximately 3.5 times greater than insomnia. Figure 2 provides the rate of insomnia encounters for each demographic factor by year. Insomnia encounters were higher among women ( Fig. 2a) , increased with age ( Fig. 2b ; Table 1 ) and were highest among blacks, while whites and others were similar ( Fig. 2c ), as were their rates of increase (Table 1) . For marital status, insomnia encounter rate ( Fig. 2d ) and rate of increase was highest for 'others' and lowest for singles (Table 1) . Enlisted personnel had a higher insomnia encounter rate ( Fig. 2e ) and higher rate of increase than officers (Table 1) , with the greatest frequency of encounters and rate of increase among senior enlisted personnel. The Army had the highest insomnia encounter rate (Fig. 2f ) and a rate of increase that was more than 2.5 times higher than the Air Force or Marines (Table 1) . The Navy had the lowest rate of increase (Table 1) . Figure 3 provides the rate of OSA medical encounters for each demographic factor. Men had a much higher rate of OSA than women (Fig. 3a) , and the rate of increase was more than three times that of women (Table 1 ). The OSA encounter rate increased with age ( Fig. 3b) , as did the rate of increase (Table 1) , except for personnel aged <20 years. Blacks had the highest OSA rate (Fig. 3c) and rate of increase (Table 1) . Married and 'other' personnel had a higher OSA rate (Fig. 3d) and rate of increase (Table 1 ) than single personnel. The frequency of encounters (Fig. 3e ) and the rate of OSA increase (Table 1) was highest among senior officers and senior enlisted personnel. Among the military services, the Army had the greatest rate of increase (Table 1) ; in 2005-08 the Army had a lower OSA encounter rate than the Air Force and Navy, but not in later years (Fig. 3f) . reports on the US civilian population (Ford et al., 2014) . Increases in encounters for sleep disorders across demographic categories of age, race and gender were consistent with previously published civilian data. In the US military, as in the general population, insomnia and OSA encounters increase with age and occur more frequently among blacks than whites. Insomnia is more common in women and OSA in men (Deng et al., 2014; Johnson et al., 2006; Morin et al., 2015; Pranathiageswaran et al., 2013) . A definitive explanation for the large increases over time found here is not apparent, but the observed increases in insomnia encounters may be related to the dramatic increase (Larter, 2014) . Deployment-related circadian misalignments from crossing multiple time zones, the physical and emotional stressors associated with deployments, mission-related maladaptive sleep practices, uncomfortable or otherwise inhospitable sleeping environments, overuse of stimulants and hypnotics in operational contexts and a culture that minimizes the importance of sleep all have been associated previously with sleep fragmentation and/or other sleep difficulties in military personnel (Troxel et al., 2015) . The observed increases in OSA are more difficult to explain, but may reflect increased screening, detection and diagnosis associated with the increased availability of medical care in military settings, along with heightened awareness of OSA and its significant clinical sequelae in otherwise healthy SMs (Medical Surveillance Monthly Report, 2010b). Also, as a significant association between obesity and OSA has been established (Rush et al., 2016) , the increase in medical encounters for OSA may be related to the substantial increase in the number of overweight SMs that has occurred in recent years (Clark and Taubman, 2016) .
It should be noted that military deployments have been linked to sleep disorders and that disturbed sleep is, in all probability, related to problems such as traumatic brain injury (TBI), post-traumatic stress disorder (PTSD), depression and pain (Mysliwiec et al., 2013a; Troxel et al., 2015) . A study of military personnel with sleep disturbances conducted within 18 months of return from combat reported that 38% had comorbid insomnia and OSA, and that these SMs were significantly more likely to be diagnosed with depression and PTSD than control subjects (Mysliwiec et al., 2013b) . In addition, an investigation of soldiers returning from combat with mild to moderate TBI found that 97.4% complained of sleep disorders and that blunt trauma was a significant predictor of OSA (Collen et al., 2012) . It is clear that longlasting sleep disturbances are a central feature of PTSD, and structural and functional neuroimaging techniques suggest a neurobiological link between PTSD and non-restorative sleep (Nardo et al., 2015) . Perhaps this will also be the case for other comorbid disorders. Regardless, it is evident that poor sleep is a significant predictor of psychological dysfunction (see Gilbert et al., 2015; Mysliwiec et al., 2013a) .
Our unexpected finding that OSA encounters outnumber those for insomnia may result from several factors. First, as noted above, OSA is frequently comorbid with insomnia (a condition known as 'complex insomnia'). Thus, it is possible that sleep-disordered breathing aggravates insomnia and the sleep loss associated with it, and therefore SMs are more highly motivated to seek care for their OSA (Mysliwiec et al., 2013b) . Second, a medical visit for OSA is often triggered by objective observations such as weight/body mass index (BMI) problems and/or complaints by tent-mates or sleep partners that a SM is snoring or experiencing respiratory issues during sleep. However, a medical encounter for insomnia occurs due to a SM's self-report of chronic sleep difficulties and/or nonrestorative sleep. As noted above, military culture generally devalues the importance of sleep, and there is a stigma associated with expressing the need for sleep which can deter SMs from acknowledging a sleep problem or seeking help (Troxel et al., 2015) . Thus, sleep disorders identified initially only by self-report are likely to be under-reported compared to those identified based on objective observations of others. Thirdly, for cases in which the presence of OSA is suspected, there is an objective assessment-polysomnography-available to accomplish accurate diagnoses and ultimately accurate prevalence estimates, whereas the subjective nature of diagnosing insomnia may lead inadvertently to under-reporting this disorder due to incorrectly attributing poor sleep to other illnesses.
Regardless of cause, it is clear that sleep disorders place a great burden on individuals, operational readiness and health-care systems and are more common in SMs with deployment-related injuries or mental health issues than those without such comorbid conditions (Troxel et al., 2015) . These problems should be addressed not only because shortened and/or disrupted sleep adversely affects optimal performance in day-to-day life and work (Durmer and Dinges, 2005) , but because insomnia, and possibly OSA, is a risk factor for development of depression and other psychological disorders (Wright et al., 2011) . Insufficient or disturbed sleep predicts independently the development of depression, PTSD and risk of suicide. Sleep disorders, more frequently than other comorbidities associated with PTSD, degrade post-deployment quality of life and community integration and often persist for years after deployments (Gilbert et al., 2015; Troxel et al., 2015) .
Whether or not the increase in medical encounters for sleep-related difficulties observed here represents an actual increase in the prevalence of sleep disorders in the military remains unknown. However, it is possible that: (1) sleep complaints are rising due to the fact that sleep disturbances are associated with other medical conditions such as TBI, PTSD, pain and depression; (2) SMs may have become more likely to seek medical care for sleep-related difficulties due society's heightened awareness of the general importance of sleep for health and wellbeing; and/or (3) the military's medical community has increased its efforts to detect and resolve sleep disturbances to benefit their patients and preserve operational effectiveness. Regardless, given the adverse effects of sleep disorders on operational performance and the welfare of personnel, their identification and treatment should become a major focus of the US military health-care system.
Limitations
This study was limited by the nature of the database available. It was not possible to conduct multivariate analyses, as the data available in the DMED do not permit investigation of potentially important predictors of sleep disorders such as deployment history, combat exposure and the presence of comorbid conditions such as PTSD. Future research using more comprehensive databases is essential. In addition, various factors that could not be investigated, such as increasing emphasis on diagnosis and treatment of sleep disorders by military health-care providers, could be responsible for the increases observed. 
